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Introduction

In July and August, 1980, 89 new gravity stations were established in the 

Wallace 1° X 2° quadrangle in Idaho and Montana (Fig.l). The work was done in 

support of the Conterminous United States Mineral Appraisal Program 

(CUSMAP). These data compliment gravity surveys done previously by Wilson 

(1979), and Brickey and others, (1981).

Data Collection

Gravity observations were made using the LaCoste-Romberg gravity meter, 

G-24. The observations were referenced to the Department of Defense (DOD) 

base at Wallace, Idaho, which is on the datum of the International Gravity 

Standardization Net (IGSN), 1971, established by the Defense Mapping Agency 

Aerospace Center (1974). Secondary U.S. Geological Survey bases were 

established at the following locations: Plains, Superior, and Thompson Falls, 

Mt. Complete base descriptions are included at the end of this report 

(Appendices A-D).

Elevation Control

Most of the elevations were obtained from benchmarks or spot elevations 

found on 1:24,000 and 1:62,500 scale USGS topographic maps. Elevations for 

stations DK4, DK8, DK13, and DK19 were estimated from 80-ft contour intervals 

at known positions on 1:62,500 scale maps. For elevations based on 

benchmarks, the uncertainty is assumed to be 0.5 ft; for spot elevations and 

section corners with map elevations, the uncertainty is assumed to be one- 

third of the contour interval. At a contour interval of 40 ft the uncertainty 

is 13.3 ft (4.1m). For the four estimated stations, the elevation uncertainty 

is one half of the contour interval, or 40 ft (12.2m). The elevation 

uncertainties translate to uncertainties in Bouguer values, at a density
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of 2.67 g/cm , as .2 mgal/m. The maximum uncertainty for the four stations 

estimated from 80 ft contours is 2.3 mgal. For spot elevations, the 

uncertainty is .76 mgal. For benchmarks, the uncertainty is .28 mgal.



Data Reduction

Computer programs existing on the USGS Honeywell Multics computer system 

were used to obtain principal facts and terrain-corrected gravity values. A 

program written by D. Dansereau and R. Wahl (USGS, unpublished program, 1979) 

was used to reduce gravity meter readings to observed gravity values by 

calculating and correcting for earth-tide and linear meter drift. The 

theoretical gravity value was calculated using the 1967 formula of the 

Geodetic Reference System (International Association of Geodesy, 1967).

Complete terrain corrections were computed using a program by R. H. 

Godson (USGS, unpublished program, 1978), correcting for the terrain from each 

station out to a radius of 166.7 km from the station using the method of 

Plouff (1977). These computed terrain corrections are based on mean elevation 

data digitized on a 15-second grid for corrections from 0 to 5 km; 1-minute 

terrain data for corrections from 5 to 21 km; and 3-minute terrain data for 

corrections from 21 to 166.7 km. An assumed density of 2.67 g/cm^ was used to 

calculate terrain corrections. Godson's program also calculates earth 

curvature corrections and complete (terrain-corrected) Bouguer anomaly 

values. Two complete Bouguer anomaly values per station were obtained using 

average rock densities of 2.67 g/cm^ and 2.45 g/cm . The corrections and 

anomaly values are listed in Appendix E.
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APPENDIX A

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Montana

STATION DESIGNATION 

Superior Post Office

OBSERVED GRAVITY 

980498.89 mgals
NEAREST TOWN

Superior

LONGITUDE

114° 53.00'

LATITUDE

47
ELEVATION 

835.3 m (2740')

TOPOGRAPHIC MAP(S) 

Wallace 1/250,000

DATE OBSERVER METER REFERENCE STATION REFERENCE VALUE

7/1/75 Kleinkopf /Wilson G-159 Missoula Airport 980429.45 mqals

DESCRIPTION/SKETCH 

Base is on sidewalk 8' north of southwest corner of the P.O. building.



APPENDIX B

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Montana

NEAREST TOWN 

Thompson Falls

ELEVATION 

734-7 m (2410')

DATE

8/21/78

OBSERVER

Brickey

STATION DESIGNATION 

Thompson Falls Post Offi

LONGITUDE 

115° 21.26'

OBSERVED GRAVITY 

:e 980556.65

LATITUDE 

47° 35-73

TOPOGRAPNIC MAP(S) 

Thompson Falls 15'.; Wallace -2°

METER

G-235

REFERENCE STATION

Missoula DOD

REFERENCE VALUE

980429.45

DESCRIPTION/SKETCH

Base is at southv/est corner of the new post office in 

Thompson Falls, Montana. Base is on cement loading 

dock, 6 feet from the back door.

U.S. 10'

post 
office

back door
y  *  base 
loading dock

parking

t: 7

downtown T. FALLS



Appendix C

GRAVITY BASE STATION

LATITUDE

28.28'N (1)
LWiOiTUOE

115° 55.26'W (1)

STATION DESIGNATION

WALLACE

ELEVATION

835.76 METERS ( 1 )

COUNTRY/STATE

USA/Idaho
REFERENCE CODE NUM3ERS ADOPTED GRAVITY VALUE

ACIC 4006-1
IG3 15o753 980 557.96 mgais

ESTIMATED ACCURACY DATE

0 ..1 mgais
MONTH/YEAR

10/70
DESCRIPTION AND/OR SKETCH

The station is In .Wallace, at the Shoshone Courthouse on the top 
main steps, one foot west of the main entranceway, one foot below 
USC & GS BM, on the concrete step. (1)

A

N

Shoshone
County 

Courthouse

0)

REFERENCE SOURCE

(1) 03^05



APPENDIX D

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Montana
NEAREST TOWN 

Plains
ELEVATION

DATE

6/30/75

OBSERVER

Kleinkopf /Wilson

 

STATION DESIGNATION 

Plains Post Office

LONGITUDE 

114° 52.95'

OBSERVED GRAVITY 

980554.98 mgals '
LATITUDE 

47° 26.34 1
TOPOGRAPHIC MAP(S) 

Plains 1/62,000

METER

G-159

REFERENCE STATION

Cabinet Ranger Station

REFERENCE VALUE

980060.08 mgals

DESCRIPTION/SKETCH

Base is at Post Office located on north side of Main Street and at base of 

flagpole.

ftsf

O



Appendix E

Explanation of headings 

Identification

Principal Facts of Gravity Data

sta id 

Location

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

terrain

Bouguer 

curv 

special 

Anomalies

free-air 

complete-Bouguer

spec fields

Project name.

Gravity identification.

North latitude in degrees minutes

and hundredths of minutes.

West longitude in degrees, minutes,

and hundredths of minutes.

Station elevation in feet-

State where station is located.

Observed gravity in milligals. 

Theoretical gravity.

Terrain correction out to 166.7km in

milligals.

Elevation correction in milligals.

Curvature correction in milligals.

Not used.

Free-air anomaly in milligals. 

Complete Bouguer anomaly in milligals 

for designated densities. 

Not used.

10
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